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SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 1995 
AB PURPOSE: To shorten the response time of liquid crystals in a transverse 
electric field system by setting the gap between substrates facing each 
other within a specific distance and specifying the properties of liquid 
crystals and oriented films. 

CONSTITUTION: Wire-shaped electrodes 3, 4 are formed on the inner side of 
a pair of transparent-substrates 1, 1. The orientation control films 6 are 
disposed thereon and a liquid crystal compsn. is packed between both. The 
gap between the opposite substrates 1 and 1 is set at <=6μm, by which 
the response time of <=1100ms is attained. Further, a relation 

{&epsi;LC) <SB>ll</SB»2&epsi;AF or ( &epsi; LC) &bottom; >2&epsi ; AF is 
satisfied between the specific dielectric constant ( (&epsi;LC) 11 : the 
specific dielectric constant of the major axis direction of the molecule, 

(&epsi;LC) fiebottom; : the specific dielectric constant in the minor axis 
direction of the molecule) and the specific dielectric constant EAF of the 
orientation control layer and a relation η /K<SB>2</SB><45 [G<SB>s</SB>/ 

(m.m)] is satisfied between the viscosity η and elastic constant K2 of 
twists of the liquid crystal compsn. layer, by which the electric field 
liquid crystal display device of high-speed response is obtd. 
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High-speed response liq. crystal display - allowing use of mouse as 
pointing device or motion picture resolution in horizontal field method. 
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A liq. crystal display (LCD) comprises a pair of substrates (1), at least 
one of which is transparent, enclosing an LC composite layer; an 
orientation control layer (6); electrodes (3, 4) mainly parallel to and 
lying on substrates (1); a polariser (2); and a drive, and is such that 
(i) gap (d) between substrates (1) is 6 microns or less; and (ii) response 
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time is 1-100 ins.; and/or (iii) (ELC)// is greater than EAF or (ELC 
greater than 2EAF; and (iv) M/k2 is less than 4.5 multiplied by 
1010[s.s-2]. (ELC) = dielectric constant of LC composite layer 
longitudinal and transverse resp.); EAF = dielectric constant of 
orientation layer (6); M - viscosity of LC composite layer; and K2 
twist elasticity constant. 

ADVANTAGE - An active matrix type LCD is provided which has a 
sufficiently high-speed response to allow use of a mouse as a pointing 
device or to enable motion picture resolution in a horizontal field 
method. 
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